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I I  -  I N T R OD U QA O:  

0 p r e s e n t e t r a b a l h o ,  t er n c o mo o b j e t i v o e s 

t u d a r  o s p a r a me t r o s q u e n o s p e r mi t e a a v a l i a g a o da e f i c i e n c i a d e 

s i s t e ma s de i r r i g a g a o p o r  s s p e r s a o ,  de ma n e i r a q u e s e p o s s a c o n t r i  

b u i r  p a r a q u e p r o j e t i s t a s e a g r i  c u 1 t o r e s '  t e n h a m ur n me l h o r  c o n t r o l e 

da a g u a ,  p r i n c i p a l me n t e o n d e e s s e f a t o r  s e t o r n a l i mi t a n t e .  

A q u a n t i d a d e d e a g u a q u e d e v e r a s e r  a p 1 i  -

c a d a ,  v a i  d e p e n d e r  da q u a n t i d a d e l i q u i d a de a g u a r e q u e r i d a o u l a mi  

. i l a d e p r o j e t n 3 d a e f i c i e n c i a .  do s i  s t e r n a ,  u ma ' v e z q u e ,  c o n h e c e n d o -

s e .  o s p a r a me t r o s "  d a s c u l  t u • a s e d o s i s t e ma a s e r  i mn l a n t a d a ,  s e 

t e n h a c o n d i g o e s d e d e t e r mi ^ a r  e s t a t zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 1 s t i c a me n t e o n i v n l da i r r i g a -

g a o ,  a t r a v e s d e f o r mu l a s e r ap d e l o s ma t e ma t i c o s ,  t a l c c o mo d i s t r i  -

b u i g a o n o r ma l  e l i n e a r .  

Na i r r i g a g a o p zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAr  a s p e r s a o ,  t e m- s e p o r  o b 

• c t i v o -  a p l i c a r  q u a n t i d a d e s de .  a g u a p r e s t a b e l e - c i  d a s ,  d e ma n e i r a 

• i s u n i f o r me p o s s s i v e l  s o b r e a a r e a a - ; e r . i r r i g a d a -  . :  _„  

E s s e u n i f o r m! d a d e d e a p l i c a c a o e x p r e s s a 

j u n t a me n t e c o m a e f i c i e n c i a ,  a q u a l i d a d e .  d e u ma i r r i g a g a o .  A u n i  -

f o r mi d a d e de a p l i c a g a o e e x p r e s s a e m t e r mo s d e c o e f i c i e n t e s d e uni _ 

f o r mi d a d e s ( CU)  q u e i r a d e t e r mi n a r  a p e r f o r ma n c e d o s a s p e r s o r e s .  
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I I I  -  D E F I N i g OE S BAS I CAS 

S I S T E MA RADI CUL AR E F E T I V O -  e a p a r t e d e s i s t e ma r a d i c u -

l a r  c a p a z d e ma n t e r  urn f l u x o 

d e a g u a s a t i s f a t o r i o p a r a a -

t e n d e r  a s e x i g e n c i e s e v a p o -

t r a n s p i r a g a o ,  no i n t e r v a l o 

d e a g u a d i s p o n i v e l  n o s o l o .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

-zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
•v sag : zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

-"  f"  

• • ' Pal *  

.  V OL U ME E F E T I V O DE S OL O -  d e f i n i mc s c o mo o v o l u me d e t e r mi  

n a d o s i s t e ma r a d i c u l a r  e f e t i v o .  

.  QU A N T I D A D E DE AGUA -  ^ e f e r e - s ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA h vaz a ' o ,  v o l u me o u l a mi n a 

d e a g u a .  

.  QU A N T I D A D E DE AGUA D I S P ON X V E L - •
H
^ f i n i mo s c o mo a q u a n t i -

d a d e d e a g u a d i s p o n i v e l  

p a r a a e v a p o t r a n s p i r a c a o 
jjafeh* " - . 3.-: "•••v 

3*  .-:  

e a l c u . l a d a a p a r t i  r  do t e 

V -  *  ^ 

o r  v o l  u r n e t r i c o d e . a g u a zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

'•V*: 

d i s p o n i v e l  e x i s t e n ; . e n o 

v o l u me e f e t i v o d o . o o l o . 

QUANT I DADE DE AGUA R E QU E R I D A -  1 a q u a n t i d a d e de a g u a 

I  q u e d e v e r  a p e r : - a n e c e r  

d i s p o n i v e l  a s p 1 a n t  a s a -

p d s u ma i r r i g a g a o .  

P E R C OL A QA O P R OF U N D A - d e f i n i mo s c o mo a p e r d a de a g u a Cj S 

r a c t e r i z a d o p e l a s u a l o c a l i z a c a o 

n c s o l o ,  f o r a d o s i s t e ma r a d i c u l a r  

e f e t i v o .  



0 4 

.  DE F L OV I O S U P E R F I C I A L -  f o i  d e f i n i d o c o mo o p r o c e s s d de 

p e r d a d e a g u a q u e g e r a l me n t e o c o r  

r e no f i n a l  d e s u l c o s e f a i x a s de 

i  n f i l t r a g a o .  

.  I N D I C E S DE E F I C I E N C I A :  

.  E F I C I E N C I A DE AP L I CAQAO -  f o i  d e f i n i d o c o mo a me d i d a da 

p r o p o r g a o da q u a n t i d a d e d e 

a g u a a p l i c a d a ( V o ) ,  q u e p e r ma 

n e c e d i s p o n i v e l  p a r a s a t i s f a -

z e r  a s e x i g e n c i e s '  "dra e v a p o .  

t r a n s p i r a c a o d a c u l l  : r a ( V e ) .  

E F I C I E*  NCI  A DE A R MA Z E N A ME N T O -  e c a r a c t e r i z a d a •  ? l a r e l a zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

-

g a o e n t r e a q u a n
 ;

d a d e de 

a g u a a r ma z e n a d a v o l u me 

e f e t i v o d e s o l o 7 e )  e a 

•  . - .  .  .-  . ^i aSSPl  —  '  '•  •  '  

q u a n t i d a d e de a.  a r e q u e r i  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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I V -  ANAL I S E DA D I S T R I B U i g A O -  PR0 CEDI J 1 E NTO :  

P a r a d e t  e r mi  na r mo s a u n i f o r mi d e d e de di _s 

t r i b u i g a o d ' a g u a d e u m s i s t e ma de i r r i g a g a o p o r  a s p e r s e o ,  i n s t a l o u 

s e u m c o n j u n t o d e c o l e t o r e s ,  o u s e j a ,  r e c i p i e n t e s me t e l i c o s ,  c i l f n_ 

d r i c o s ,  c o m c a p a c i d a d e d e u m l i t r o ,  a b e r t a na p a r t e s u p e r i o r ,  e q u i  

d i s t a n t e de a s p e r s o r  a s e r  t e s t a d o ,  c o m o e s p e g e me n t o 3 x 3 m e n t r e 

c o 1 e t o r e s .  

C o l o c a mo s o s c o l e t o r e s s o b r e s u p o r t e s pa 

r a q u e o s me s mo s f i c a s s e m e m t o r n o d e - 3 0 c m a c i ma do n- f ve l  do . s o l o 

p a r a e v i t a r  r e s p i n g o s ,  q u e p o d e r i a m i n f - l u e n c i a r  n o s r e s u l t a d o s . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA A 

a r e a e m t o r n o do a s p e r s o r  f o i  d i v i d i d a e m s u b - a r e a s q u a d r a d a s d ;  

i g u a i s d i me n s o e s .  Os c o l e t o r e s de p r e c i  p i  t  a g a o .  f  o r a m.  c o l o c a d o s n. ,  

c e n t r o d e c a d a s u b - a r e a ,  d e mo d o q u e ,  o v o l u me o u l a mi n a c o l e t a c l  

e m c a d a c o l e t o r  r e p r e s e n t a s s e a p r e c i p i t a g e o e m c a d a s u b - a r e a ,  ser  

do q u e o ' n u me r o mi n i mo d e c o l e t o r e s p o d e v a r i a r  de 1 0 0 a 1 4 4 .  

d e d i s t r i -

me n t o d o s a s p e r s o r e s no c a mp o [ r e t  a n g u l a r ,  q u a d r a do e.  t r i a n g u l a r ) ,  

e s i mu l c j r  a s d i v e r s a s c o mb i n a g o e s de e s p a g a me n t o e n t r e a s p e r s o r e s ,  

a o l o n g o da l i n h a l a t e r a l  e e n t r e l i n h a s l a t e r a i s e f a z e r  a s o b r e 

p o s i g a o p a r a o s e s p a g a me n t o s d e s e j a d o s .  P a r a no' s s o t r a b a l h o u t i l i -

z a mo s o e s p a g a me n t o de 1 8 x 1 8 m,  o n d e ,  me d i u - s e t a mb e m a p r e s s a o 

e o r a i o de a l c a n c e do a s p e r s o r .  

E x i s t e m v a r i e s e q u a g c e s p a r e c e l c u l e r  e 

u n i f  or r r . i  d e d e d e d i s t r i b u i g e o d e u m s i s t e ma de i r r i g a g a o p o r  a s p e r -

s a o ,  e n t r e e l ~es u s a mo s :  E q u e g e o d e C h r i s t i a n s e n ,  E q u a g e o de Wi l c o x 

e e E q u e g e c de H a r t .  

-  C o e f i c i e n t e d e U n i f o r mi d e d e d e Ch r i s t i  
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a n s e n ( C U C ) .  

c u e = ( 1 - 1 = 1
 Y l

 -
 Y 

( %)  

n y 

Yi  = p r e c i p i t a g a o o b s e r v a d a e m c a d a p l u v i o ms t r o 

Y = me d i a d a s p r e c i p i t a g 6 e s 

n
 9

 n u me r o d e p l u v i o me t r o s 

•  .  . - •  - V-  - . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA rW-> 
-  C o e f i c i e n t e d e U n i f o r mi d a d e d e A p l i c a -  ..  

g a o ( CUA)  
- r. 

CUA = 1 0 0 Y ( %)  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

:3 

...  v . .  .  •  •  

-aft  ..  .  
V . - x i ^ ^ - -  '•  . ' - V.  .......  ' - - v . . .  ^ 

Y = me d i a d a s me n o r e s p r e c i p i t a g o e s ,  c o r r e s p o n d e n -

t e s 2 5 % d a a r e a .  

1 a = 1 -  1, -  2 7 . s •  

Y = me d i a d a s p r e c i p i t a g . o e s ,  c o n s i d e . n d o t o d o s o s 

p l u v i o me t r o s .  

-  E q u a g a o de Wi l c o x 

Wi  l c o x = 1 - '  C V 

CV = c o e f i c i e n t e d e v a r i a g a o .  

-  E q u a g a o d e Ha r t  

Ha r t  = 1 - zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA V 2/ / T S 

x 

S = d e s v i o p a d r a o 
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Em s e g u i d a l i g a mo s o a s p e r s o r  [ Z ED B O)  du 

r a n t e u ma h o r a .  Du r a n t e o e n s a i o me d i mo s a d i r e g a o e a v e l o c i d a d e 

d o v s n t o .  D e p o i s do e n s a i o me d i mo s o v o l u me e a l a mi n a d ' a g u a c o l e 

t a d a e m c a d a r e c i p i e n t e .  0 e n s a i o f o i  r e a l i z a d o c o m u ma p r e s s a o d e 

3 

2 0 0 KP a n a e n t r a d a e c o m u ma v a z a o d e 2 , 7 3 m / h c o m um b o c a l  d e 

5 x 5 5 mm.  .  \  

Co m o s d a d o s o b t i d o s c o n s t r u i mo s a c u r v a 

a c u mu l a d a ,  r e l a c i o n a n d o a l a mi n a a p l i c a d a e a f r a c a o d e a r e a a d e -

q u a d a me n t e i r r i g a d a ,  u s a n d o d i s t r i b u i g a o n o r ma l ,  c o m os d a d o s d e 

c a mp o e c o m t a b e l a .  

L a mi  n a c o l e t  a d a a n e x a .  

Gr a f i c o 1 6 q u a d r o I I  e I I I  

- Q u a d r o r e s u l t  a d o da s o b r e p o s i c a o d o 

e n s a i o r e a l i z a d o c o m o e s p a g a me n t o d e 

1 8 x 1 8 m.  

V if  •  D = 1 0 0 mm L C mm)  

4 , 8 4 5 ,  2 2 8 , 5 3 8 ,  5 3 6 / 2 4 4 , 7 1 

7 , 2 6 |  6 , 6 2 7 ,  5 1 7 ,  0 0 6 , 1 1 6 ,  7 5 

9 , 0 4 '  8 ,  0 2 . 5 , 7 3 5 , 0 9 • 7 , 5 1 8 ,  5 3 

7 , 2 6 ; 4 ,  8 4 •  -  . 5* * 7 3 5 ,  8 7'  7 , 8 9 •  -'.  

4 ,  8 4 5 , 2 2 7 , 5 1 . 7 , 51 5 , 3 5 4 , 4 5 

4 , 7 1 5 , 0 9 6 ,  . 7-9 8 .  2 5 5 ,  8 5 4 ,  4 6 



De s v i o p a d r a o = 1 , 4 5 5 1 

C o e f .  d e v a r i a g a o •= 0 , 2 2 1 6 

Me d i a = 6 , 5 6 3 9 

Me n o r  v a l o r  = 4 , 4 5 

Ma i o r  v a l o r  = 9 , 0 4 

0 6 "  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

• 
DE TE R MI N A C A C DOS C OE F I C I E N T E S 

-  C o e f i c i e n t e d e U n i f o r mi d a d e de Ch r i s t i a n 

s e n .  

UC = 0 ,  8 0 5 9 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
-zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA : zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

. -at ; .  

- C o e f i c i e n t e d e •  U' ni f  o . r mi da de d e H a r t .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

. . .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

^EgS V' . - -

Ha r t  5 0 , 8 2 3 2 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
•  i r  -*.v-:  

-  C o e f i c i e n t e d e Wi l c o x 

Wi l c o x = 0 ,  7 7. 83 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

raft 
-  3 '  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

<J--. : 

U' ni f  o r mi  da de d e D i s t r i b u i c a o 

3& 

f S 

'  UU I  1 -  1 , 2 7 . L V = 0 , 7 2 -

E f i c i e n c i a d e A p l i c a c a o -  E a = V. ar r r t  

V a p 

E a = 0 , 8 4 6 0 

E f i c i e n c i a d e A r ma z e n a me n t o (  E a r m)  

E a r m = V a r m.  = 0 , 9 4 0 0 

V r e q .  

'-'"'-'-I.  3> 

0 3 S :  0 q u a d r o I - I  a p r e s e n t a os c a l c u l o s d o s p a r a me t r o s 

d e e f i c i i n c i a c o m d a d o s de c a mp o .  



0 9 

-  Ar e a S u b - i r r i g a d a :  [ A s u b = Ad e V )  

AT 

A S u b = 0 , 4 2 

-  Ar e a S u p e r i r r i g a d a :  (  A s u p = A e x c 3 

AT zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

\  

A S u p = 0 , 5 8 



M  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBADI S CUS S AD :  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1 
1 0 

D i s t r i b u i g a o N o r ma l :  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

te": zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

F •  •  g a o d e a r e a a d e q u a d a me n t e I r r i g a d a 

P ( X)  = 1 -  0 C. X)  = 

"!  l a 2 6 . 4 

Z (  t }  '  d t  

A p l i c a g a o d e t a b . e l a s d s  p e r f o r ma n c e u s a n 

d o d i s t r i b u i g a o n o r ma l  n o e n s a i o r e a l i z a d o .  

*  ADM •-

f t  

"  • JrS- **"  
R •'•  ' "= L a mi n a r e q u e r i d a 

y .:•  

y = L a mi n a r i f edi  a 

. - Te mpo d e a p l i c a g a o d a y f t )  

t ' = L a mi  na 

L a mi n a Br u t a c o n s i d e r a n d o p e r d a s 

- * * ; * - v 

.  B 
y •  

R 

1 -  p e r d a s 

T e mp o d e a p l i c a g a o da l a mi n a b r u t a 

t  = 
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D B S :  Ca l c u l o s a n e x o s .  

D I S T R I B U I QA O N OR MA L :  

E x e mp l o v e r i f i c a g a o t a b e l a de Ha r t  s e j a 

CUC = 0 , 8 e u ma f r a g a o d e a r e a d e 9 0 % ,  o n d e CU = 0 , 2 5 0 7 .  

H g Q = 1 -  ( Z a x CU)  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

H g Q = 1 -  ( 1 , 2 8 1 5 5 x 0 , 2 5 0 7 )  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

m - 0 , 6 7 9 

L a mi n a d e d e f i c i t  ( Da )  

DgQ• ' •  = ( 1 -  ( Z a x 5 }  - (  1 -  y r s )  

P I  

D g Q -  (  1 -  ( 0 , 1 7 5 5 x 0 , 2 5 0 7 )  -  ( 1 -  0 ,  1 7 5 5 x 0 ,  2 5 0 7 )  

0 , 1 

D Q Q = 0 , 1 1 9 = 0 , 1 2 0 . .  

E f i c i e n c i a d e a p l i c a g a o 

Ea = V a r m -  Ha V .  Da ( 1-  -  a T = 0 ,  6 7 9 x 0 9 . + 0 ,  5 6 0 x 0 ,  1 

: V a p l i c '  - .
:
.  '  l "  - "  -  '•  •  "  •  1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

'•5f '' zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

IB 

Ea = 0 , 6 6 7 = v r ;
:
a r  t a b e l a d o 

E t . ; i e n c i a de a r ma r e n a me n t o 

F = V a r m .= ( 0 , 6 7 9 x  0 ,  9 ) . + ( 0 ,  5 6 0 x 0 ,  1 )  = 0 ,  9 6 2 

V r e q 0 , 6 7 9 x I  

= V a l o r  t a b e l a c o .  ( T a b e l a I I  -  Ha r t )  
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D I S T R I B U I QA O NORMAL US ANDO F t f RMUL AS MA T E MA T I C A S :  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

L = s ( 3 , 6 3 4 -  1 , 1 2 3 AD 0 , 3 0 1 )  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

A = 0 , 2 5 0 7 ( 3 , 6 3 4 -  1 , 1 2 3 1 0 0 , 3 0 1 )  = 0 , 3 4 8 0 

Hi : -  1 -  A = 1 - 0 ,  3 4 8 0 = 0 ,  6 5 2 

Y 

V o l u me d e d e f i c i t  = 0 , 0 0 3 5 A D
1 , 2 3 3

= 0 , 0 1 2 8 

E f i c i e n c i a d e a r ma z e n a me n t o :  

E r  = 1 0 0 (  1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA -A -  VD)  = 1 0 0 ( 1 -  0 , 3 4 8 -  0 , 0 1 2 8 )  

1 - 1 -  0 , 3 4 8 0 

E r  = 0 , 9 8 0 

E f i c i e n c i a d e a p l i c a g a o 

E a = 1 0 0 ( 1  - h - .  VD)  = 1 0 0 (  1 - 0 ,  3 4 8 -  0 ,  0 1 2 8 )  

E a = 0 , 6 3 9 

: 1 £ 

MODE L O L I N E A R 

0 mo d e l o q u e u s a mo s ' ,  p r o p o s t o p o r . K a r me l i  

(  1 9 7 8 ) ,  .j  ;  l i z a a c u r v a de f r e q u e d c i a a c u mu l a d a da L a mi n a d e i r r i -

g a g a o A r i ' r r i f c. - , zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA s  i  on a 1 ( y )  ,  e a f r a g a o d e a r e a i r r i g a d a ( x )  ,  r e p r e s e n t ^ 

d a p e 1 a ".:  , , r e s s a o l i n e a r .  

y = a + bx = a °  + a ^ x o n d e a s e q u a g o e s n o r ma i s s a d :  

o n - '  
y-  = a •+ a x 

x y = a x + a ,  x 

o n o e de a c o r d o c o m n o s s o s d a d o s ,  o b t i v e -

mo s a s e g u i n t e c u r v e :  



I  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

1 3 

y = 4 3 6 4 -  0 , 7 1 7 x 

Qu a d r o I  e g r a f i c o 4 

V e r i f i c a mo s q u e na d i s t r i b u i g a o l i n e a r  a 

e f i c i e n c i a d e a p l i c a g a o d i mi n u i  c o m o a u me n t o da f r a g a o de a r e a i r  

r i g a d a ,  d e v i d o a o a u me n t o d o v o l u me d e d e f i c i t ,  ( v i d e g r a f i c o 2 b J .  

A p 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA i c g |  . 10 :  

P a r a u ma a r e a a d e q u - . da me nt e i r r i g a d a d e 

8 0 % p e l o g r a f i c o t e . mo s :  y i / y r  = ' 0 , 7 9 

0 ,  .-3 4 7 0 ,  7 9 

l o g o E a p l i c = V a r m = _C_018 x . 0 , 7 9 )  *  (  

V a p l i c 1 

) x 0 = 0 , 7 7 6 

E F a r m ( 8 0 )  = 0 ,  7 6 = 0 , 9 8 = V J r m = 0 , 9 8 

0 , 7 9 

Ex er  pi o" :  

V r e q 

P a r - '  e f i c i e n c i a d o b , zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Q"  

L a mi n a r e q ue r i  da -  3 0 mm 

L a mi n a me d i  a c o 1 e t  a d a '  = 6 , 5 6 

ADM = y r / -  = ^ 

y 3 0 •« 3 5 , 3 

0 , 8 5 

L a mi n a me d i a a p l i c a d a ( mm)  = 3 5 , 3 = 3 7 , 1 5 

0 ,  9 5 

T e mp o . d e S D l i c a c a o ( H)  = 3 / , 1 5 = 5 , 6 5 

b .  be 

http://Tempo.de
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VI  -  GO TE J A ME NT O :  

v .  Co mo p a r t e do p r o g r a ma de e s t a g i o ,  r e a l i _ 

z a mo s a mo n t a g e m de u m s i s t e ma de i r r i g a g a o p o r  g o t e j a me n t o ,  p a r a 

a c u l t u r a d a Me l a n c i a ( C i t r i l l u s V u l g a r i s ] ,  o n d e p r o c e d e mo s a o e s 

p a g a me n t o e a d u b a g a o a d e q u a d a me n t e .  P a r a i s t o u t i l i z a mo s um c o n -

j u n t o mo t o - b o mb a t r a b a l h a n d o c o m u ma p r e s s a o de 3 0 0 K P a ,  t u b u l a -

g a o f i l t r o d e a r e i a ,  t e l a e f e r t i l i z a n t e ,  s e n d ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA q u e .  . t r a b a l h a mn s 

c o m u ma p r e s s a o de 1 0 0 KPa n a e n t r a d a da l i n h a p r i n c i p a l .  »•  -  ;  > 

rfl a f o i  c o mp o s t o de 1 ( u ma )  1:  . ha p r i n c i p a l ,  1 0 ( d.  z )  l i n h a e '  *3 

r a i s ,  c a d a u ma c o m 2 0 ( v i n t e •  g o t e j a d o r e s .  A v a z i o de t o d o s »?3 

g o t e j a d o r e s f o r a m me d i d a s e m u n s a i o s e v e r i f i c a mo b u ma v a z a o me*  

d i a d e 4 , 2 1 / h .  As l i n h a s l a t e r a i s f o r a m d i s p o s t a s d e a c o r d o c o m 

o e s p a g a me n t o da c u l t u r a ,  o u s e j a ,  3 m e n t r e l i n h a s l a t e r a i s e l m 

e n t r e g o t e j a d o r e s .  P a r a a mo n t a g e m u t i l i z a mo s g o t e j a d o r e s do t i p o 

DAN GOT AS. .  . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA '  •  •  I  •  -
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VI I  -  AP L I CAQAO DA E F I C I E N C I A NO MANE J D:  

C o n c l u f mo s q u e p o d e mo s f a z e r  u m ma n e j o b a 

\  

s e a d o n o s p a r a me t r o s e s t u d a d o s ,  s e n d o q u e q u a n d o a c u l t u r a r e s por i  

de b e m a i r r i g a g a o ,  u t i l i z a md s a'  e f i c i e n c i a de a p l i c a g a o e u s a mo s 

a e f i c i e n c i a d e a r ma z e n a me n t o , zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA p a r a o n d e s e v e r i f i c a l i mi t a g o e s 

d ' a g u a ,  t a n t o p a r a i r r i g a g a o p o r  a s p e r s a o q u a n t o p a r a i r r i g a g a o 

p o r  g o t e j a me n t o .  

V e r i f i b o u - s e q u e u t i i i z a n d o um CUC d e 

8 0 % c o n s e g u e - s e b o n s r e s u l t a d o s c o m a i r r i g a g a o ,  e ,  pa. so o CUC s e 

j a i n f e r i o r  a 8 0 %,  d e v e - s e p r o c u r e r  me l h o r a - ! o ,  c o mo p o r  e x e mp l o , -

r e a v a l i a r  o e s p a g a me n t o e n t r e os a s p e r s o r e s no c a s o da a s p e r s a o 

o u v e r i f i c a r  p o s s i v e i s e n t u p i me n t o s no c a s o ri e g o t e j a me n t o .  
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V I I I  -  C ON C L U S A O:  

Do p r e s e n t e t r a b a l h o ,  v e r i f i c a mo s q u e pa 

r a a e l a b o r a g a o de p r o j e t o s e ma he j o da i r r i g a g a o e n e c e s s . a r i o ,  o zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
- ' ; . •  . . " . - - . . izyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAzt i i f - v. . . ••  ' i f ! ! . ' .  '  '  -  -  -1* ?* ^;. * * « v 

c o n h e i  c me n t o d o s p a r a f t e t r o s que .  n o s ' p e r mi t s a v a l i a r  a q u a l i d a d e r i a 

i r r i g a g a o ,  de ma n e i r a q u e s e p o s s a o t i mi z a r  a r e l a g a o c u s t o de i r -

r i g a g a o e p r o d u g a o .  Os e n s a i o s r e a l i z a d o s v i s a m d e t e r mi n e r ,  a n l  

v e l  d e c a mp o ,  o s i n d i c e s d e u n i f o r mi d a d e e e f i c i e n c i a d e a p l i c a g a o 

r ? a g u a d e s t e s s i s t e ma s ,  b e m c o mo d e t e c t a r  p r o b l e ma s na e s p e c i f i c a 

. ao t e c n i c a d o s C o mp o n e n t e s ,  a t r a v e c . ' ' da COMP ARAC A- 0 de v a l o r e s de 

• • r b j e t o ,  c o m o s v a l o r e s o b s e r v a d o szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ktt\ C A MP O,  a p o s a i n s t a l a g a o do 

s i  s t e r na .  

De a c o r d o c o m o e n s a i o ,  v e r i f i c a mo s '  q u e 

o s a s p e r s o r e s e g o t e j a d o r e s t e s t a d o s ,  e s t a o e m n i v e i s a c e i t a v e i s .  

V e r i f i c a mo s t a mb e m,  a n e c e s s i b a d e d e s e ma n t e r  a r e g u l a r i d a d e d o s 

p a r a me t r o s - a c i ma c i t a d o s > d e ma n e i r a q u e s e i mp l a n t e .  u ma i r r i g a g a o 

r a c i o n a l ,  b e m d i me n s i o n a d a .  

AF 0 S § ODE J E S US MOT A 
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^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^'v^f ecl c^ ~zl  ".::1
;
F̂ "'

:
 ]1 | M1 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

• g i g = zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
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... 

5 0 

: r T r r : - r : ; 

ff| | | pp 

TTt"  

IIzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA gpgiMW 
:
 |  I f  .  '  :•'  111 

_. izyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA.  a ; —. —— a - >- - •  • . - — M i r — u ••  —  

| j i l l . : . - i . ^ ' _ i — : zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

i u: :  r..-i :-:.ti f-:.-:::-  !  

F c 

pnoei  t eeni co JUrnilCC 



^ u q c h o I v y zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA::::t-zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
: : : : t : :  

r r r .  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

2 5 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
V4I  

1
 M. r yi  I I I  

.  C at:-  : .  

6 1/  

2 C0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

* r . p . ; 

I zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

; w 

1 5 0 

7,5/1 
V,c/ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA i ;•  

jv.s/ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA R| 

.  ]  rrj  

i w :i zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

S7r/> 

. . .  

M ali 

:Hi:i| iiiijii:: 

y\ y.  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

rrrr-

rt:;.r 

— j . . . 

rrhtnr 

LiilH 

: •  i - . - . i  

p .  

J i i !  Li 

34/  

7
/ S6 *  

0 , / OV 

0 1, 1 6"  

0, 0 21 

m zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

I I zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

:::: :::: zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA:::: ::: zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

:::: 

rrrfH 

1 

; : ; :  

LI 

T~'""  

• U;:k/'c:&-fc-iifft'g m m 

5 0 I- - — 

r r r . 

1-

^ 9 

/ t , b 

i s, ? 

I N .  •  V •  

. . . 1 : . . . ; : 

::;t;: 

: : : !: : : : 

: : : : : : : 

: : : :  :  

.:;:  j;::"  

n 

I t l i . t 

:::: 

F0RMAT0 •  A- 4 MADE I N BRAZL 5 0 100 1 5 0 

TffiMMTi 







ni ot wmuTvzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA K U N C T I U N HzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Tn se t - f t  Z t * H 975 

'.MO 
0. 00 

0 . 0 1 

o. n. ' 

-o- . oi 

j f sM 

0 . 0 0 

0 . 0 7 

o.on 
0. 07 

§ ,1 P..  
o. n 
o. i ;  
o. n 
0 . 1 4 

o.i  ^ 
0. 1 <> 

0 . 1 ? 

0 . 1 8 

0. 1 > 

0 . 2 0 

o. 2l  
o. ?? 

0. . M 

0 . 7 * 

0 . 7 6 .  

0 . 7 7 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
o.?r 
0 . 2 0 

0. 1 0 

0 . 3 1 

o. i ? 
o.  u 

o.zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA yk 

odS 
0 . ) f .  

0 . 4 ? 

O. l i t  

0 . 1 V 

0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA. 4 0 

0. 4-1 

0 . 4 ? 

0 . 4 ) 

0 . 4 4 

0 . 4 ' .  

0 . 4 ( ,  

0zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA. 4 7 

0 . 4 P 

0 . 4 9 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

V H t M M. l zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA*K< I I M I t l l . i n  I t MzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ' I ION — v K SzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA iWzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA Z ( M ) IN TI;KMS o r I V )  AMI ( tyr )  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

0 .0 0 0  
0. 09000 

0.07665V 

0. 04IM? 

0. 0'. n04 

n. oooi /  

b . l 0 ) H 

0. 11912 

O.P477 
0.I4HO7 • 
0. 102)7 

0 . 1 7 5 5 0
S 

| i . ) f i eo4 

l>.70004 

D.?uoo 
0 . 7 2 2 0 6 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
i  
p.?»»io 
0 . 2 4 ) t ) 

0 . 2 0 ) 0 5 

0. ?f , ?40 

0 . 2 7 1 W 

0 . 27996 

v\?'>o09 

i). 5r t «r,s 

hi HON I 

i 

0 . U 7 I 8 

0. 324J 7 

0 . 1 ) 0 6 0 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
6 . 3)66? 
0 . 3 4 2 ) 0 

I 

0 . 3 4 7 6 9 

0". 15777 
If .  ' ' . 7 M 

<>'.  U.»M5-
.  0 .  H 0 41 

" i • . 
0 . 3 7 0 4 0 

0 . 1 7 4 1 2 

o.  »j f v)  
i ) .  MO/ <.  

0.  Mi 5 i , f l 

o. ?eov. r  

0 . 3 9 GP9 

0 . 3 7 2 7 9 

0 . 3 0 4 4 2 

0*. 1 7 5 8 1 

C.  1 9 6 9 ' , 

0 . ) 9 / f l l  

0 . 3 9 8 4 4 

Ow 3 9 5 8 2 

(i.Oltl  

M.IKII 

0. 00 53 7 

0. 07K76 

0. 00045 

0. 06772 

O. f M/ 77 

0. 104/ 0 

0. 1206/  

o. no/ 4  
o. i M}'»r 
0. 105/ 5 

0.0 06 14 

0.0 M 2 ) 

Q.  057-41 

o. o/ i  
n.n'n H,: 

o. ooo r ,  

0.0114:1 

9. 05447 

O.U7|  »/  

O.OOl 

0. 01 111',  

0.0 1569 

0. 00048 

o.n/ ',  4 i 

O.M7WI7 

O. I ( I. ,  11 0.11)1-0 3 0. 10704 

0.1 222, ' 0. 1/ 17*.  0. 12028 

0.13 720 O.DUOO 0.14(111 

0. 1 ' .  14i ,  U. 1VH'.  i j . l M/ . J 

0.1 D.I Mi I I 0. M/ / 6 

78 I0. 17u 

0.167 

0. 20]  

o. 21;  
0. 22.1 

0.244 i 
0. 20- v. i :  

o.2e»))i  
0.">/ ??1 

0. 28080 

Q,?fNQ1 

0.2
,

Mi««,  

O. l i l - l  «7 

0. l | | Ml 

0.1 7 I M 

11.170 411 

0. 20. ' »H 

0. 213/ 0 

0. 224 / 3 

0.2 1522 

0. 21027 

0. 25490 

0.704?.^ 

0.2 M l |  

0. 17917 

0. 19107 

0. 70 »V1 

0. 21470 

0. 72000 

0.2 J 025 

0. 24623 

0. 2509'> 

0 . 2 ', ' . p 

0. 2/  l OH 

0 . 1 8 8 5 /  

0 . 1 9 2 9 3 

0 . 7 0 4 / 0 

0 . 2 1 6 0 1 

0 . 2 2 6 0 6 

0. 2172/  

0. 24/ 20 

0. 2568 J 

0. 2060 5 

0. 2/ 4U',  

0. 28104 0. 2H247 0. 281)0 

0.7IIOHI 0. 20000 0. 79140 

0. . '• >/ «.  1 i ) . ; "»i i i i i  0. 79916 

i l . I>l '*12 l». -M)5M5 O. MIi iMI 

0. J122M 0. 1I27H 0. 1150/  

0. MH40 0. 1191? 

0. 32501 O.«?5o«> 

0. '3126 0.111*17 

0. 11770 O. D/ 70 

0. ) 47f l - j  D.  14141 

0. 14f l 22 

0.35.129 

o.  looon 
0.»«.707 

0, 16M2 

0.  34( 1/ 4 

0. V. 5/ II 

0.  " S U M 

0.  ' 0 5112 

0 . 56/ 23 

0. 319/ 9 

0.3202(1 

0. 13747 

o. nmi ,  
0.  54 10',  

0. 54 I " .  

( I.  1 5 4 2 /  

i l .  55700 

O. l OM',  

". JO/ 01 

0. 32045 

0. 32091 

0 . ) 3 i 07 

0. )5(J'M 

0. 14449 

0. 140/ /  

0. 104/ 0 

0. 5VM. ,  

o.  • o w n 

0. 36804 

0. 37078 0. 17UO 
0 . 1 / 4 4 /  0 . W4 H1 

Q.W/ 90 0.1711? < 
0. '8| »)»i 0.3111 i n 
0 .18 ) 76 0.  5»< 4.'5 

0 . 3 / | ' x 4 0. 17192 

l».  V/ 01H 0. 3/ 55 5 

l ».1 / l f
,

. «j  l l . l f l l l j . l  

O. ' l Ui , ',  IJ. lHlVO 

I I . > !I4' ,| I I . 5114/ 11 

0.3O609 

0. 38977 

0. 19109 

0. 39290 

0 . 1 9 4 ' , 7 

0 . 3 1 * 7 1 

0 . I T / 0 1 

0 . 3 7 7 8 3 

0 . 3 7 8 4 9 

O.?0iib' J 

D.OOll  

0.)8<<I| 4  
0. 30929 

0 . 3 9 1 n 
0.39 31 ' 

0.  194 72 

0. 39615 

0. 39 71 l  

0. 39/ 90 

0. }99
r

> 1 

0. 3988* 

l»111 IS 

0. 30/ 07 

0. 38942 

0. 39147 

0. 19 ' 5 0 

0.  1 9 4 H ! , 

0. * 9 u l /  

0. 17/ 23 

0. 39801 

0. I^OVS 

Q. 3989J 

II. IHIT 

0.387.14 

0 .3R9O4 

0. 39103 

0 .1 9 3 4 /  

0. 39001 

0. 39027 

0. 39/ 32 

0.398'. ;9 

0.3 / l)02 

0. 39898 

i i >!-,)<;  

0.1X1.5 

0. 0) 446 
0.01/ 15/  

n.o/ m 

l», l>74/ 7 

0. 11124 

0. 120/ 9 

0. 14100 

O. IVrOI 

0. 10702 

0.1H1II4 

0. 17410 

0.20'IU' J 

0. 21/ 12 

0. 22792 

0. 21829 

0.24U23 

(T.2S/ 70 

0. 7009 3 

0. 2 / S / l  

0.2H413 

0. 29719 

n. i'oooi 
0. 50/ 11) 

0. 314)0 

0.321 11 

0.327S4 

0. 3330/  

0 . 1 3 9 0 0 

O. M'-Ol 

'0. 10020 

i i .  1557-4 

I I , 5V/ 91 

0.  »(-4 * 1 

0. 30044 

0. 17229 

0. 3/ on: ;  

0 . 3 / 020 

0 .11172',  

n. 5HMM 

0. 38 J'JB 

0. 38985 

C. 19187 

0. 39304 

C. )9
r

-14 

0. 30010 

0. 39/ 41 

0. 39816 

0. 11 . 066 

0. 19891 

U . u i i : , 

o. oi x;  
0, 01/ 00 

0. 04O8) 

0. 00010 

0. 0/ 7HH 

U.WHiiU 

0. 117IM 

0. 128) 0 

0. 14.  '97 

0. 15o9«i 

0.1 / U ) 1 

0. 1IM07 

0. 170 50 

0. 20/ 00 

0. 21022 

0.228911 

0.2 37 JO 

0. 24921 

0. 2S871 

0. 20/ 02 

0. 2/ 00/  

0. 20490 

0. 2977: i 

0. 5000/  

0. MIMII2 

0. 110U',  

0. 32177 

0. 3201/  

0. 3342 /  

0. 3400/  

0. 1400/  

0. 300/ 9 

t t .  155/ 2 
0.  5<,U 5 /  

0. 504/ 4" 

11.007 

0. 01949 

0. 04216 

0. 062) 3 

il.UOOIJ/  

•1,1171116 

O. U442 

0. 17901 

0. 14442 

0.10115 4 

0. 1/ 16) 

0. 1H411 

0. 17040 

0. 20014 

0. 219)2 

0.2 3001 

0. 240)1 

0. 20017 

0. 20964 

0.2011/ 1 

0. 2/ 742 

0. 2057? 

0. 293/ 0 

0. 1014? 

0.30H/ 4 

0. 310/ 4 

0. i . '242 

0. 32879 

0. 33406 

0. 14003 

0. 14011 

0. 30129 

0. 5002H 

0. 5(.| J| | 7 

0. ) 0010 

0.3WJH4.  C. 36923 

0.3 7760 

0. J/ 022 

0. 3/ 951 

0.  111?' , 4 

11. UI5 51 

0.3U/ 82 

0. 3900 /  

0. 39206 

0.39 300 

0. 30028 

0. 37001 

0. 37/ 49 

0. 37322 

0. 19070 

0.39HO2 

O. ool 

0. 3/ 101 

0. 1/ 0', 0 

0.1/ 7111 

0.  5 ! l ?i l l  

I I ,  1 8 5 5 /  

0.5UOO0 

0. 19020 

0. 19224 

0. 39306 

0. 39042 

0. 39002 

0. 39/ 06 

G.39S2;;  

0 .19 IJ/ 3 

0. 39093 

I UM KJ 

0, 02192 

0. 04427 

0, 00420 

0.07711* 

0 . 1 1 6 0 0 

0 . 1 ) 1 . 1 0 

0. 14084 

0. 107 H I ' 

0.1/ 192 

0.1 • ! ': '. /  

O. | 7/ 0 'l  

0. 20920 

0 . 2 2 0 - 1 

0. 25108 

0 . 2 4 1 3 1 

0. 20114 

O. 2 6 0 5 J 

0. 70960 

0 . 7 7 0 2 /  

0. 2/ 1600 

0 . 2 9 4 0 4 

0 . 3 0 2 1 0 

0 . 3 0 9 4 0 

0 . 3 1 0 4 2 

0 . 3 2 3 0 7 

0 . 3 2 9 4 1 

O. 33O40 

0 . 3 4 1 1 9 

0 . . 14004 

0 . 1 5 1 8 0 

0 . 1 5 0 0 7 

0 . ) i . l . ' 0 

0.  IOOOO 

0 . 3 0 9 0 2 

0 . 1 7 3 4 0 

0 . 3 / 0 9 ^ 

0,  5001 4 

0. 111 5 1 ? 

0 . I| | 5| l 1 

0 . 3 8 6 2 9 

0 . 3 9 0 4 9 

0 . 3 9 2 4 3 

0 . 3 9 4 1 1 

O. 390OO 

0 . 3 7 6 7 ) 

0 . 3 9 7 6 6 

0 , 3 9 8 3 4 

0 . 3 9 8 7 6 

0 . 3 9 R9 4 

(1. (1112 

l . u i '- n r i n l c r i Mi l a t i o n y i v l i j i m i i t n i r ». i  I - H M I I T El i an 5 u n i t s i n t \w  l i f i h d f i i n i i i l  i i l a i r e .  

0(M»l» 

0, 074) 1 

0. 046 35 

0'.0/ , '615 

t/ T»M9  

D. 1J706 

0, 11279 

0. 14/ 70 

0. 16100 

0. 1/ 421 

0. 18001 

0. 17000 

0. 21042 

0. 22149 

0. 21212 

0. 242) 2 

0. 20210 

0. 26148 

0. 27049 

0. 27912 

0. 28739 

0. 70012 

0. 10291 

0. 31010 

0. 31710 

0. 32372 

0. 33003 

0. 33604 

0. 54170 

0. 34/ 17 

0. 35730 

0. 50/ 14 

I) .  # 1 / 1 

0. 50000 

0. 3/ 001 

0. 17370 

0. 3/ 724 

0. 3004 0 

0.311540 

II .  moo'/  

0. 3E»j 02 

0. 39069 

0. 39261 

0. 39427 

0. 39001' 

0 . 3 9 0 H 3 

0. 397/ 4 

0. 39839 

0. 39879 

0. 39094 

0.(101 

0 .0 10  

0. 02060 

,0.04642 

0.OO834 

0'.«.i'61 /  

O. l j Ol M 

0. 11912 

0 .1*427 
0.J4I10/  

0, 16219 

0. 1/ 550 

0. 18804 

0. 7ROO4 

0. 21155 

0. 27. ,3 

0. 231''6 

0. 24; . 1 

0. 25235 

0. 26210 

0. 2713/  

0. 27976 

O.2OB20 

0. 29609 

0. 10 )0 5 
0. 31087 

0. 31778 

0.32437 

0.33065 

0. 33662 

0. 34230 

0.34 709 

0. 10277 

0. 10/ Ot  

0.  5(,7iO 

0. 30641 

0. 37040 

0.3/ 41? 

0. 3. 70/  

P.  1H0 7O 

0.311 l f . 8 

( i .  5l io »4 

0. 38875 

0. 39089 

0. 392/ 9 

0. 39442 

0. 39580 

0. 39694 

0. 39781 

0. 39844 

0. 39802 

0.395194
s 

0 . 0 0 0 I 

0.99 
0.98 
0.97 
0.96 

0.70 

0.94 

0.93 

0.92 

0.91 

0. 90 

0.09 

0.0H 

0.8 7 

0. 86 

0.R5 

0.84 

0.83 

0.B2 

0.81 

0. 80 

0. 79 

0. 78 

0. 77 

0. 76 

0.70 

( £ H » 
0. 73 

0.72 

0. 71 

0.7.0 

0./ .7 

0. 08 

0.6"/ ,  

0.66 

0. 65 

0. 64 

0. 61 

0.02 

0. 01 

o. oo 

0. 09-

0.08 

0.57 

0.06 

0.00 

0.54 

0.53 

0.52 

0. 51 

0.5C 

IV) 

IP- ' . 

y. i , \  • 0 y. (i ).n 

C'. HH| Hl i i i  f i o m T.  I. .  K. l i . n .  Tl „ .  K.-ii,...  KT. i l iMiT. i l  T: . l. l . -s.  I l a r vnn !  Uni v.  I '. r ss ( 'an i l i r i i l u f .  M: i ^ . .  

I'.HK i w i l l i  | n - n i i i xMi i i p .  

http://KT.iliMiT.il


T f t B € L f i £>£  H f t R T zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

\ r « l> .. i> , , , r  . . . . . r  . » n zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
i » n . i . . . r zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

r « tzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA I « M zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
. I I I 1.009  I.0UO 1.000 1.000 1.000  i . e . . 

J.0 0 0 1.000 1.000 1.000 1.003  J.0O0 .»• *  
. H I . I l l . i n  . » !»zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA ,»v« , » t » . » » , 

.o o l .o o i . o ?i .o n } .n r . i pni  ft. 

. I l » . l i t , » f j , » y j .»»». , » , . 

•  H i . I I I . I t * ' . I t * . v» «  . I K . f t»»  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
* ??* . - . . f t l r

 .<?>•• 

•;V... 



MI NI S T _ RI O DA AGRI CUL T URA zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

C E N T R O N A C I O N A L D E EN G E N U A R I A AG R I C O L A - C E N E A zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

F I C HA DE AVAUACAO DO E S T AGI O 

Eo me do e s t a g i a r i o !  Af o n s o d e J e s u s Ho t a 

Cu r s o r  Sn g e n J i a r i a Ag r i c o l a 

E a c o l a :  Un i v e r s i d a d e F e d e r a l  d a P a r a i b a 

Un i v e r s i d a d ©:  f e d e r a l  d a P a r a i b a 

Pe r i o d o L e t i v o Co n c l u i d o i  

Un i d a d e de E3 t a g i o ( Di v i s a o o n S o t o r ) :  Di v i s a b d e E n s a i o s 

Ar e a d e Conhe c i c i e nt o« I r r i g a g a o 

Pe r i o d o d o Es t a g i o j  04-  d e . J a ne i r o a 0 2 d e f e v e r e i r  

St at nl  do Hor &f l  do Est af t t ©- *  1 9 2 

A y •  AzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA h I  A Q A 0 I  .  CONCEI T OS ( l )  zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

I f 

ASPECT 0 3 COi MSI DERADOSzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA I I  I R B MB 0  I  

i l . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA \  Co n h e c i me a t o s de i hoa s t r a ^oa . ' a a p r a t i c a '  d a s a t i v .  I  •  • "• ».  I t  X 

12.  |  CzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA urn p r  i  a © a t o d.  £ s s t i v i d s  d e  s p r e g r  a s a d a s I 

1 Qua. !  i d a d e do t r a b s l h o c Un t r o de urn p a d r a o a c e i i a t  

I :  i.  .  ;  ;  .  .. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA I vel ' - r  i  

N- j B i s p o s i g a o p a r a a p r e o d ^ r  •  \  X 

85.  |  Di i - - ' posi cao p a r a a t e n d e r  p r o n t a mo n t o a s s o l i c i -  i  j  [  i f  

I j  t tco^171- ( c o o p e r ^ c £ o )  , |  |  j  j  |  X J  

E j  C us  p r i ms a t  o d a s nor i nas i a t e r a &s do o r g a o I j  I [  |  I.  j  

17 . | AzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAB s j d u i d a d e e p q n t u a i i d a d e n o s h o r a r i o s -  §  j  « 

f  S -  J P&c i l i da de r  de c o n . . . a t o R «>•.  i nt er f er e. © a no t r a b a l h o ' f  j  I '  j  X j  

OUT RAN'  C0 KS I BE RA$ 0 KS :  _ _ _ _ _ _ _ _ 

( I )  Si g a i  f i c a &OS:  I  -  I nc- uf  i c i c n t e R « Ro s o a v e d '  B » Bo m zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
. . . . . 

KB -  t l ui t o Bo a 0 ~ Ot i c o "•  

K OKE DO OR]  EN T ABOR :  g £ G_ Al b e r t o Co l o mb o 

CR NO Effi  /  /  

CKI i EA« 0 5 , f e v e r e i r o dezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA 19_§8 

As a i  u. ' .  t u r a 


